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^ # w & — 3* m i& m % an sl a % aft. ^ e s& #j g ^ « 

It A *t ' ##.ffl-Ai&*H*/«:JfcJt* ' tt it 4r Ml % % ft 
*flrii4lt«.J€A-4e*J^4r* : - #* Hff It % ' a 1 1 i ii 

*E *I % 4k ' # dJ - *J m Sfc : A-«3fl*B'flr*tjE ' a ft 

# Ji iic IS *J m «; > ^ £ « £p M M # M A JW ■ a it f] g t» « 

& afc € aft. ^. i f e s& @ #j - 

£L * ( — ) > ^ * ft & m % : £ 2__ K 

21 : IE ;£ft. It r ( c u r r e n t compensation 

device) 

22 : *fc tfr *B <(*/ «t £ 4fc reinitialization 

compensation/settings device) 

23 : #•] Mff It readjustment device) 

si - S2 : m m 



* &SL%t8fij$$z- ($t B M£M '• An automatic adjustment system for source current 
and sink current mismatch ) 

An automatic adjustment system for source current 
and sink current mismatch. The system includes a 
startup compensation/setup device to perform 
initialization current compensation and 
accordingly to implement a control table; a 
determination device to output a control signal 
according to the control reference table; a 
current compensation device to close corresponding 
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l£ - 3£:SC# | Mi#i-ic- : An automatic adjustment system for source current 

and sink current mismatch ) 

switches according to the control signal and 
complete the desired compensation for source 
current and sink current mismatch. 
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JL > (1) 

# m & % m i& - m. m **■ & <t %l %l m % pa ^ ge ie, # g 

' £ 3t iL - #j #- 4- £ > a ^ 4* ^ - £'J & ^ 
^ - € >7r L ^ fltltJLiH-^EK6(r»f: ^(source current ) 8l 
ffif tfl(sink current) » & # t >)H If <f£ flf » 

& & #r 

- ^- 2! *b it 1ft »!£ # H ^ & f: ^(transceiver IC) 
t ' - #^^^iiS^^^ i(phase locked loop (PLL) 
synthesizer) -f i& <f£ 01 £J #j tL # ' £- -h |H B| m 

^ > & ^ — #- ^ #. & H ( reference osci 1 lator ) 1 0 JSl - 
% f£ M dereference divider )11 » ^^^ — #.4-^^ 
(reference f r e qu ency ) Fr e f ; — M ^ If 
(voltage-controlled oscillator)14 — i R£ 3i ll(main 
divider)13 > - i #(aain 

frequency )Fmai n ; — 4£ ^1 li (phase detector ) 1 2 &. — 
l^il i Kloop filter)15 • ^^#>S-±^-^^^tb^^ 
J. £ — EJ ^(feedback frequency)Fback|& Hi J- f£ M 

^ t f ^ 1 4 ' ife ffij J. £ — # f£ ^ #( operating 
frequency)Fout ^ itj 0 

& fl& » *» Ji i£ » PLL ^ /& If £l & jl # ^ £ At £ ft H 
« •' #«J . *g4£j&m( phase noises) - # & <I± it 
(non-linear effects) >«. ^ ^ # t(reference spurs) f 
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i - %*RiSLW (2) 

ik. H(loop filter)15 6\j }J& 1J '/fit (source current) A S m 
SjfUsink cur rent ) ft % &. ^ EE. fc( mi s match) • *b • ^ # 
£ * «t *f- — € # i^- € charge pump circuit) M i f» 114 
«^E£a&60*«>^.iLE«>7!l ' it fl& * * Ji it « • 

# B £ « 

0 *b » # 91 4l - B #J £ 4£ 4fc - « /B ^ ft « jjfc. 3l % % 

i 1 I f >ft ' if f tt ^ 4§ 4fc HL(phase 

noises) 0 

& # a £ 4£ 4& - 34 ffl 1fr % t >7fL A S € jft * EE S& 6*j g t& iti 
^ & t(spurs) 'If ^ • I £ $ & i. * & & : - flt/ t& 

#J Mt It M. ■ w«.4*Jiiit«E*I#-4-* ' # # - *E * 'J to tt > A 

- <f aft. *g -ft it * ' fi**#iti£*aE*im*fe • iw £ * ft £p M Bfl 
fidWAWI ' # it £ % M & a& € aft. A £ € 3ft. ^ m #j a 
#j • 

If t& 5^ 

?2B*JF-^#flHW**l • # 2 HI t ' * * 
^ 3l -g- & ^ : - ikftj ffi m / & *L $L M.22 ; - #J «f It * 2 3 
A - € 8!l 41 -ft It ^2 1 • * + • i£ £ 2 1 * 22 M 4fc a M M S 1 
4@ it # An |t £ 2 2 - 2 3 m i% OL W Iffl S 2 *i it # - 
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JL * (3) 

%2 m m ^ ' 1 1 ^ - ^mp t ^vcc 5. ^ & & . ^ 

J$ J&lf W ' t 1 i - ^ t >i(source current) Isr 6^ ^ f 
SSL ' £ *h ' t ffl .»M A & Mb i&GND r-1 ' + M. £. % - ft % 
'^.(sink current) I s k ¥j 5t % AS. • ^ _L » 5$ t£ jft I s r >& 
4: # tfr ft € 8S. I s k • *» jtb ' n^^-itf Jilt 1^ 
*Sfc«ttteifc*£8 24&jK4£4fcili5 25 ##<fc./li » & ffib » 
^PIL^^J*i^(heat) - 4a 4fc i£ PI ( phase margin) | it m ^, 

# # £ ' »f ^Isr^li^^fJMf ilsk « 0 itb • 
^ ' MIMSl#lMJiJa$-si.&i22 . m 4f & t& *g flf ° t& 

*Bflfsr*itt22jL*«E*jit*2i(AMi) ' « *t e # flr 5 & 

*T H -t M IH S 2 ' *it*22Wft^54|ti23«-m-4S*I^«E 
Sca^l'Jf S21(ft) ' it ft € as. m -ft • Is] B^p . JL&|>*S. 
-ft & ' «. £22 <#• jfc A - ^ 31 (reference index) > « 
3t iL - it ^ #■] ^(logic control table) - & jfc JSl 

' M MSI titfrM(open) > a -fej Bf ^ JR. S 2 1 #j it & > m 
$L^$L%k^&L%Wi it (initialization compensation) » 
» * * tt # ^ • 

# 2 H rtf • — * * « AS. I sr * ft « jft I sk 4l « 
^ & K 31 & • |tt23«t"STa«L4|t-fc.ife**|£*J*'» # ib 
it & f J 1ft ^ It £ 2 1 • ^jtt , & 2.21 it Ik & ± siL & & & 
I J t t ' it ft € 8S. l« £ ' « i| i'J I $5 1^ f I I i I t as. 
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i ' (4) 

3* € s& & ffl '**3B t ' 121 i# ^^f 

■ jp - ffl M (first switches)SWll-SWlN - a 1 #1 # J. Ji 
ifc3P — MIUI#r# — Jt^flfc f (constant current 
source) I 11- I IN * it # — M IW ( second 
switch es)SW21-SW2N>StJXl *H * & 5. _L i£ % ~ M f$ #j * — 



^«sftajii2i-i2N ; * t ' * * - ^ 



% #J $w ^ *ft s& 



tlll^Kf MVCC • m * 9 ~ ^ € 'A * # ^ A S'J # 
Afc ' a JSL ft % ffl Ifl SW 1 1 -SW2N # M * (open terminal) it 
#5. — #^^L«^^*U*5H^60 §& S ( r a i 1 i ng 
implementation) • It # 4ft ^.L ^ — Jft it i£ f& it jft & II 2 4 it 
■^^^^^^^25(^281) • ^-*4«lj(12Bt«*B 
M • 

■kp %3 M m ' # ft of ' *|fr>^5.it#256«r« IVtune 
$ ^ — * — ft ^ A ( a* % >ft I s r 48, ^ S € J5fl I s k ) b£ > #r 7v ^ 
*I ft JfeSc ( «. ilk ) • '«« Ji(close)*#« Jp-H 1144 t 
8fl it ^(current pathway) • £t & ft *P M #J %. %L & >)fl J- # 
& $.L _L • _L it JIB ^(activation) 2r s£ #LSW11 Mifeft^ 
M _L(closed) is] - # U M « ^ /£ it J&( path way) • 
*-L/9f^Jfc6?y^«8fL a* # l(sourcing) € >ft & J. # ^ ^ 

L ' JtaJt^ifr^afiC^ift^tt^sfL)^^ ' Jl 5'J ^ m_ ft 

#25 #J % m i& ^ $ - ft ^ >(&( aft Isr ^ ^ ft « all I sk) 

& jL - |5j jfe ' #1^^5.70 #25 #j t IVtune ^ - $ ^ 
ItKif ^Isr l^i f 2Usk) . ^ i£ fj ft Sfe 
Sc ( sfe ) ' a i Ji(close) f ^ &?j ^ ^. f^l I 1 4 t ii sg- 
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i > %*niSLW (5) 

(current pathway) » £t ^@ £f 2& # ^ Sft. 55rL Ifc _h • 
i^^^Cactivation) ^ ^ & 4&SW21 Rfi #L % m _L(closed) 
I s ! - #J 604-l«lW«^j&3t ^(pathway) » * _t /tf *f M 
Jfc € ^ «. *b K iiJ ( s i nk i ng ) % flfl » # tt * ^ * t *( * 
it ^ S « >ft ) ' %^ Ik ftftl* #i % —ft It ft. 

& ft M. & m & fft (initialization) b£ ^ ^ >fc i£ ;j$ -ft 
(current-calibrated compensation) » J-X ?I {II 

#j «t £ ft ^ ' 4fc ^ € «8-2 2 & ^ - 4ft 9} f BiRt - - A H 
A - -«lfcff*tte#4*33 42 Jl--***4£*JS3 43 • 

■ko % 4 S m ' 4 ^ ^ f f -11 I f jIH fal ^ E Si ^ 
>X ' ^>Rife*tii^«iaRt)Sr^L^i«6(r€*tiLJi(Rpa(l>^-S. 
aSLdS«|B.^«>)fL^^) ' 0 ilt • # € aft. % I sr - I sk RJ Sf- it 
(initially turn on)JLMMSlM-Ji(close)Bf. m- flfL IS. til 

€ l&Rt jfr ^ #J € MVcp *Vref*£;8fc.*.fl41il|*&iS42#: 
*g AT ( #'J *r ) it it 4r *t tit *b # • a J. £ *t tiL #- 4f- ft 
V t .„ * V t . L • tAiitt^tf i4.3^# - mitfhftftlkn^ 
ft V t _ H - V t _ L t Alt 121 aiteif • * # • «. 
i§ ** *E *l ^43 # ^ -ft ftV t . H - V t . L & - m £ -ft ftSout • # 
A I ^ t ^9 it ^ ^ #J ir f S. 2 3 « £ 4. 4£ f'J fir ft Sc ( «. 

it ) • 5 * ' it ** «e f-j 8 4 3 £ & m. & # * -ft ft v t _ H > v t _ L «t 

5t # &L « * # £E # P£ ft ^ jL ft S > a « JSt «& 
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JZL - (6) 

(initialization) & tfj % at 4* ffl ° 

I I ° $ 5 ffl t ' — Jl&Rlt#-4f-««S- 

(bandgap reference circuit)55 « #r itj — ^ ^ f; M 
Vt - — tb t i(comparator)51 J-Xtbt^ttl^^Al^ 
i^Wf IVtune it J$ « J. £ — fcb *t -ft tScomp A - it # ii 
(slector)53 - M $L bb & it ®L $^ M $L £22 &] it %i 

Sout » « M_ £ 4S"*I -fs tSc • 

*» # 5 ffl m ' & * fcb *t n 5 1 m fcb *t m J. £ #j #r & # 

^Scomp • K A — JL f& ^(differential value) - # ^ A 
« *° it m i£ # -ft ft € aft. * * A m % ML » H. * *° it * ffi $ 
0> 'J? t tft :t JS& it £J ^SttHgtaHEKfidaW ' S itb ' 
«H#*Mt*22rttti»gjfc**& • u ^te % 'Am <fe ft % tfi $- 
#t • «Jp • ^tf 121 t • N = 8 > U'J 4f !£Sout a i H f 

0 0 0 1 ft 4k 4- ffi M SW 1 1 M _L a it 4t ft « #l m 4T : 0 0 1 0 ft * 4- 
M MS?11 ASW12 MJittifceatalLSflt ; 0011 ft ^ 4^ M IM 

SW 1 1 - SW 1 2 ^ SW 1 3 m -h a it *r ft % flSL 4* 4f ••• # ; ffo 1 0 0 1 ft 
* ffi HSW21 i Ju-Xil^fl f^flif ; 1 0 1 0 ft ^ 4- ffl M SW2 1 
ASW22 M _t a it ft S € >l!L if i 101 1 ft * 4- M MSW21 - 

SW22 ASW23 M -L « it ft € 3fc *B -flt - # • X - if* _L ifc ft 

i§ 4fc «. & - -flu *t ^ / m fcb # & ss ' *t is 

^(^^Ti^^S22^i§#^f.JH^ . A&/fc**&dite* 

Sout) ■ #j *i . it # {toooi ft ^o. o-i. o ik # m & ^ooioft 

^l.l-2.0ft#Hrii >ooiift^2.l-3.o^##ritj ^ # ; it 
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♦mLiooi-ft4to.o.jL-i.o^#*fr* ;ioi04*4t-i.ii-2.l^ 

# *fr £ : 1011 -ft * - 2 . li-3. 0 <ffc # ij £ £ - 4o _L i& . 
zt "Sf it f 'J -fit ffi € >7tL A # t >7rL & S& #J S *<b • 

s& m * ^ e a - & * m w « ar *» _L « & & jt # ^ 

# A la IH ft ' •£"g-#tjS.$&#liMHi • 0 A, & & W & t£ 
3£ ffl iMJl *Jt ^ t tf 4M'J f£ @ # £ * A i£ • 




ffij ^ Jl ' TX#^-fe^t*^| > it fie, ^ m m SI s£ ' # 

^l®II^-^-^^4ai€^^^ ii (PLL synthesizer) 
&j m » 

£3B«*-;ftflt*#g§H3L#2ll| t 6<jf tirt 
£p € 3& ^ & ffl : 

^5fflflg^ — 4S.^t^«-^-j5t^2ffl t ^ I'J Ir f i 1*3 ^ t 

7F * ffl - 

[ ft & tfc W ] 

10 •' ^4"#.^H(reference oscillator) 

11 • & J? tit ft- % (reference divider) 

12 : H ( phase detector) 

13 : i(main divider) 

14 ^25 : J§l & $k & ^(voltage-controlled 

osci 1 lator) 

15 : at i&'SS ( loop filter) 

21 •* % yft. j& 'ft' f Kcurrent compensation device) 

22 : flt/tst ^ |t *(initialization 

compensation/settings device) 
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23 : H Iff It ^(adjustment device) 
2 4 : 4& ii. g (lowpass filter) 

51 • tb i (comparator) 
53 : it # H (selector) 

55 : JSfe RR ^ # € 38- ( bandgap reference circuit) 
VCC : t f ^(voltage source) 
GND : ©(ground) 

Isr > I sk - I11-I1N - I21-I2N : %L % jfc constant 
current source) 

SI - S2 ^SWll-SWlN >SW21-SW2N : BflM(switch) 
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-T.v.s- r • 



1 . - t ffl f 1 I f E Si^ i ft 18 £ & 
tL & : 

- A ft *6 f*/ *fc £ It £ ' ai|fi-^l&t^*ifiiti-x 
st sl - 4s t j # * ; 

- #J ®f f £ ' ^.i&-*-MIWi%^5.«i6fcft*gflr/«t 
^ It X ' a $ Ji & *£ f -J #■ *. ' # fb — 4S *»J m «; ; A 

- € >7fi 48 AT * £ ' it » J. tfc #J it It £ it it i& - # - W 
Hifc*ittAft4l*r/*t£|tJ: ' a * 4& -t & «e f-J m ft . 
t«£«£ — MM*tt£^MIW#MAIW • # *b 3 ft ^ & Sfc 
€ >ft it S % >k Jl f 'J EE B& 4? Jh ° 

se, # g ft m it % m, > * ' n % ~ m & & % % fcm %l 

Bp#T«(open)*#/&»rf&.(open circuit) ^ i flq ^ - ^ i 
M — Jl -ffc # Ml -t ( c 1 o s e d ) ;£ i& ( pa t h way ) # Hfc JH • 

S£ g ft & & *fc ' * t £ & ^ : 

- # & ' it * t* «jJfL*ifltlt*J.«^tft *g t& £ 
It £ : 

5. 4? — ^ — ^ >/r L ^(constant current source) 
& 'J? - 49 # =. M M * # IB. ^ ' J-f£$&&.^-ifcit&- 

5. # Hr ^ ' # — ijfe it & 5. — jl ^ m •$» ; 

5. ^ - |l — ^ « m. >fa &. 3. ')? - m % va ffl M % %t #J is. 
& • J-l^^#&^-^it#J-^#^)^ ' £ - *fe it & 5- - 

3& H; M • 
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se, # i t& m & % M, ' £ t ' -if / 

5 . *o t tfr %l m % l 3% ^ ffl ^ aft % -A A ffi t /ft ^ & 

s& ^ & % m & % m. ' * t • ^ pi m & s & - m m #- % 
i® & ^ *& & m it & s. m tb & m m m m ft & m & *& & & s. 

6 . - ^ ffl ^ % f: sr. & m % $l ^ & s& # £ m & % $l - 

- % - m it * 7t ' fi.-£"**t4B**--Jfc«aft*A*- 
W M * #/*f**4:t«> ' m # H - ^ € >7?L % ^ ^ ^ it & 

- i f 1 ^ J. ^/f ^ I - f ff 1 i 4: P^l o i^Copen terminal ) 
it #- 5. - # ^ Ml ' ffl a *S -ft aft € Sit ; 

- # ^. 4| flr J. it ' tL & & ft i® & % — £ t A jft |5 — 
fflWJ$##T#/fc4L«*&. ' #r # £ ~ £ <t >ft sft $r ifc *ft it #■ 

It $ - m it to ^ * #Q #t ( r a i 1 i ng ) > ffl « i flf | f 
/At > 

' I - Ml ' — #^^( joint terminal)^— gjj 

oj^(open terminal) > *^^^it^5.tt#*t^ • ft U 
& & % &c ^^(initialization) ^ M _L i-X /& ii. 
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(pathway) • Ji ^ jfifc ^ & j& #r W « ^ /& Vr ( open 
circuit) ; 
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